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S1. Taxonomic list and length mass regression equations 15	  




DM= ((BL * BW^2 * π) / 6) * 1.1 * 0.25 [1] 
Ostracoda 
 DM= ((BL * BW^2 * 450) / 1000) * 1.1 * 0.25       [1] 
Copepoda  






DM= 0.133 * BL^2.4                                                    
DM= 0.0058 * BL^2.798                                                
[2] 
[3] 
Turbellaria    
                              DM= 0.0082 * BL^2.168 [3] 







DM= 0.0087 * SL^3.21                                             








DM= 0.66 * SL^2.6                                                     [2]  
Helobdella stagnalis 











DM= 0.2393 * HW^2.909                                                 




(VAN DER LINDEN, 1820) 
 
DM= 0.1189 * HW^3                                                        [3] 
Ephemera danica 





DM= 0.0051 * BL^2.75          





 Glyphotaelius pellucidus 
(RETZIUS, 1783) 
 




DM= 0.0037 * BL^2.753                                          [3] 
Chironomidae 
Tanypodinae 
DM= 12.6 * HW^3.83                                    
DM= 0.407 * HW^1.01                                                
[6] 
[6] 
Ceratopogonidae  DM= 0.016 * BL ^1.120                                     [4] 
Chaoborus sp. DM= 0.0054 * BL^2.43                                            [6] 
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In the equations  used to predict dry mass (µg) of taxa, linear dimensions (µm) are respectively:  17	  
DM= dry mass BL= body length , BW= body width, SL= shell length, HW= head capsule width, 18	  
CW= Case Width.  19	  
 20	  
 21	  
S2. Effect of under-sampling on the lower bound of the individual mass distribution 22	  
 23	  
Non-parametric Kernel density estimation is used to compare the distribution of log10 body mass 24	  
(µg C) of the organisms retained by the 250 µm sieve (solid line) and those washed trough and 25	  
retained by the 80 µm sieve (dashed line). The overlap between the two distributions indicates the 26	  
under sampling of the smallest organisms, some of which are retained on the 250 µm sieve either by 27	  
chance or attached to detritus, but are small enough to be ineffectively sampled using a Hess 28	  
sampler with a mesh mass of 250 µm. We therefore set the lower bound of the CSS at average body 29	  






















S3. Model selection procedure. 36	  
In this section we present the results of the model selection procedure described in the main text. 37	  
For each of the measured community and ecosystem level parameters we provide (a) a table 38	  
presenting the model selection procedure and (b) the multiple comparisons tests. A weighted 39	  
(variance corrected) model was fitted if the model’s validation plots showed heteroscedasticity. 40	  
Weighted models were implemented to estimate the within group variance for each strata of 41	  
treatment and date using the function: varIdent(form =  ~1|treatment * date). Log-likelihood ratio 42	  
test were then used to assess whether weighted models were a better fit compared to un-weighted 43	  
models. Heteroscedasticity was only observed in the kdtot and kddtot analyses. In both cases, 44	  
weighted models were a better fit (kdtot: χ2 = 10.962, df = 3, P = 0.019; kddtot: χ2 = 41.962, df = 3, P 45	  
< 0.001); results presented below are for the weighted model only.  46	  
 47	  
Tab. 3.1. Community mass spectrum 48	  
Model No. par. AIC logLik χ
2 P 
      
a) Fixed effect structure      
F2. log ab ~ mass * treatment + date 7 299.929 -142.964   
F1. log ab ~ mass * treatment * date 10 265.770 -122.885 40.158 <0.001 
      
b) post-hoc glht      
  Est. SE Z P 
slope Apr A vs. slope Apr H  -0.207 0.064 -3.235 0.004 
slope Oct A vs. slope Oct H  -0.142 0.074 -1.814 0.240 
slope Apr A vs. slope Oct A  0.065 0.065 1.000 0.677 
slope Apr H vs. slope Oct H  -0.349 0.045 -7.705 <0.001 
 49	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Tab. 3.2. Whole community standing biomass. 51	  
Model No. par. AIC logLik χ
2 P 
      
a) Fixed effect structure      
F2. log biomass ~ treatment + date 5 48.6298 -19.314   
F1. log biomass ~ treatment * date 6 42.1181 -15.059 8.5117 0.003 
      
5	  	  
b) post-hoc glht      
  Est. SE Z P 
Apr A vs. Apr H  0.345 0.143 2.406 0.034 
Oct A vs. Oct H  -0.627 0.110 -5.675 <0.001 
Apr A vs. Oct A  0.023 0.152 0.155 0.998 
Apr H vs. Oct H  -0.972 0.192 -5.059 <0.001 
 52	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Tab. 3.3 Total (kdtot) and microbial (kdmicr) decomposition rates.  54	  
Model No. par. AIC logLik χ
2 P 
total decomposition rate (–kdtot) 
     
      
a) Fixed effect structure      
F2. –kdtot ~ treatment  + date 8 -304.39 160.197   
F1. –kd tot~ treatment * date  9 -307.19 162.598 4.80254 0.028 
      
b) post-hoc glht      
  Est. SE Z P 
Apr A vs. Apr H  -0.003 0.002 -2.177 0.029 
Oct A vs. Oct H  -0.006 0.002 -2.295 0.022 
Apr A vs. Oct A  0.013 0.002 7.657 < 0.001 
Apr H vs. Oct H  0.009 0.004 2.760 0.007 
microbial decomposition rate (–kdmicr) 
     
      
a) Fixed effect structure      
F3. –kdmicr ~ treatment  4 -325.76 166.881   
F2. –kdmicr ~ treatment + date 5 -375.50 192.752 51.7435 <0.001 
F1. –kdmicr ~ treatment * date 6 -374.41 193.208 0.91180 0.33963 
      
b) post-hoc glht      
  Est. SE Z P 
A vs. H  -0.002 6.2*10-4 3.968 < 0.001 
Apr vs. Oct   0.006 6.1*10-4 10.425 < 0.001 
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Tab. 3.5 Total (kddtot) and microbial (kddmicr) temperature corrected decomposition rates.  57	  
Model No. par. AIC logLik χ
2 P 
total temperature corrected decomposition rate 
(–kddtot) 
     
      
a) Fixed effect structure      
6	  	  
F2. –kddtot ~ treatment + date 8 -404.22 210.114   
F1. –kddtot  ~ treatment * date   9 -416.48 217.242 14.2552 <0.001 
      
b) post-hoc glht      
  Est. SE Z P 
Apr A vs. Apr H  0.001 3.4*10-4 -3.174 0.004 
Oct A vs. Oct H  -0.006 1.1*10-3 -4.988 <0.001 
Apr A vs. Oct A  0.001 4.4*10-4 1.041 0.628 
Apr H vs. Oct H  -0.007 1.2*10-3 -5.612 <0.001 
microbial temperature corrected 
decomposition rate (–kddmicr) 
     
      
b) Fixed effect structure      
F3. –kddmicr ~ treatment  4 -564.87 286.435   
F2. –kddmicr ~ treatment + date  5 -567.10 288.552 4.23397 0.039 
F1. –kddmicr ~ treatment * date 6 -565.13 288.569 0.03458 0.852 
      
c) post-hoc glht      
  Est. SE Z P 
A vs. H  1.8*10-4 5.8*10-5 3.084 0.004 
Apr vs. Oct  1.1*10-4 5.8*10-5 2.033 0.082 
 58	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Tab. 3.6 Diversity measures 60	  
Model No. par. AIC logLik χ
2 P 
diversity (H’)      
 
a) Fixed effect structure 
     
F2. H’ ~ treatment + date 5 15.4539 -2.7269   
F1. H’ ~ treatment * date 6 13.3124 -0.6562 4.14147 0.041 
      
b) post-hoc glht      
  Est. SE Z P 
Apr A vs. Apr H 
 
0.1910 0.1189 1.618 0.273 
Oct A vs. Oct H  -0.0034 0.1014 -0.034 1.000 
Apr A vs. Oct A  0.2884 0.1014 2.844 0.013 
Apr H vs. Oct H  -0.1944 0.1847 -1.047 0.062 
evenness (J’)      
      
a) Fixed effect structure      
F3. J’ ~ treatment  4 -50.878 29.4393   
F2. J’ ~ treatment + date  5 -55.123 32.5616 6.24465 0.012 
F1. J’ ~ treatment * date  6 -54.994 33.4974 1.87166 0.171 
      
b) post-hoc glht      
  Est. SE Z P 
A vs. H 
 
0.0318 0.0352 0.902 0.599 
7	  	  
Apr vs. Oct  0.0881 0.0352 2.500 0.025 
      
 61	  
 62	  
S4. Community mass spectra 63	  
 64	  
meso
cosm treat. date int. slope 
2 A Apr. 4.78 -0.46 
3 A Apr. 4.81 -0.51 
5 A Apr. 4.47 -0.53 
7 A Apr. 4.60 -0.52 
10 A Apr. 4.77 -0.53 
11 A Apr. 4.62 -0.50 
13 A Apr. 4.74 -0.51 
16 A Apr. 4.64 -0.53 
18 A Apr. 4.68 -0.52 
20 A Apr. 4.73 -0.48 
1 H Apr. 4.68 -0.74 
4 H Apr. 4.93 -0.69 
6 H Apr. 4.91 -0.71 
8 H Apr. 4.96 -0.67 
9 H Apr. 4.89 -0.70 
12 H Apr. 4.76 -0.67 
14 H Apr. 4.90 -0.74 
15 H Apr. 4.87 -0.73 
17 H Apr. 4.82 -0.72 
19 H Apr. 4.83 -0.70 
2 A Oct. 4.74 -0.37 
3 A Oct. 4.55 -0.49 
5 A Oct. 4.66 -0.48 
7 A Oct. 4.65 -0.45 
10 A Oct. 4.60 -0.39 
11 A Oct. 4.79 -0.48 
13 A Oct. 4.79 -0.44 
16 A Oct. 4.50 -0.44 
18 A Oct. 4.69 -0.41 
20 A Oct. 4.68 -0.47 
1 H Oct. 4.35 -0.39 
4 H Oct. 4.54 -0.38 
6 H Oct. 4.61 -0.42 
8 H Oct. 4.55 -0.32 
9 H Oct. 4.65 -0.37 
12 H Oct. 4.60 -0.31 
14 H Oct. 4.56 -0.28 
15 H Oct. 4.60 -0.36 
17 H Oct. 4.68 -0.37 
19 H Oct. 4.84 -0.34 
 65	  
Regression parameters for the community mass spectrum of each mesocosm for the relationship: 66	  
log (Ni) = b * log (Mi) + a. Where Ni is the abundance of the mass class i and is the mass at the 67	  
8	  	  
centre of the ith mass bin, b and a are the slope and the intercept respectively. Values are estimated 68	  
by mean of linear mixed effect model. 69	  
 70	  
9	  	  
Each panel represents the community mass spectrum of a single mesococosm, (A=ambient, 71	  
H=heated). Fitted lines are least squares linear regressions, regression coefficients and statistics are 72	  
provided in the table above.  73	  
 74	  
 75	  
S5. Biomass partitioning amongst taxonomic groups 76	  
Redundancy analysis (RDA) was used to assess biomass partitioning amongst taxonomic 77	  
groups. RDA axes were constrained to describe the between treatment and date variation in 78	  
invertebrate taxonomic composition, other axes of variation were quantified hierarchically by PCA 79	  
axes 1 to n. The significance of the overall model and the treatment constraint were tested using 80	  
permutation tests. The F-ratio of the first RDA axis was compared with those of 999 permutations, 81	  
to assess the statistical significance of the linear trend. Log transformed invertebrate taxon biomass 82	  
was standardized prior to the construction of the RDA by taking the proportional contribution of a 83	  
given taxa as a fraction of the total biomass in a given mesocosm. To reduce the noise in the 84	  
analysis, taxa that accounted for <1% of the total mesocosm biomass were excluded from the 85	  
analysis. 86	  
Ambient and warmed communities shared the same regional pool of species, though 87	  
warming blurred the seasonal turnover in species composition observed in the ambient community. 88	  
Redundancy Analysis revealed significant differences in the relative biomass of different taxa 89	  
between dates irrespective treatment (permutation test: F1,18 = 2.1347, P =  0.05, n. perm = 999), 90	  
and by the interaction between date and treatment (F1,18 = 2.1576, P = 0.05, n. perm = 999). In April 91	  
community biomass in the ambient mesocosms was dominated by the top predator Orthetrum 92	  
cancellatum (LINNAEUS, 1758), while in October the grazing mayfly Cloeon dipterum 93	  
(LINNAEUS, 1761), the intermediate predatory damselfly, Ischnura elegans (VAN DER LINDEN, 94	  
1820), the amphipod Crangonyx pseudogracilis (BOUSFIELD, 1958), and the trichoptera shredder 95	  
10	  	  
Athripsodes cinereus (CURTIS, 1834), accounted for the largest fraction of the community 96	  
biomass. By contrast, in the heated mesocosms, the detritivorous mayfly Ephemera danica 97	  
(MÜLLER, 1764) replaced the top predator O.cancellatum as dominant taxa in April, whereas in 98	  
October, the heated communities were not statistically distinguishable from their unheated 99	  
counterparts.  100	  
 101	  
Redundancy Analysis (RDA) biplot for mesocosms (empty circles) and species (filled circles) 102	  
scores for the macroinvertebrate taxa recorded in the mesocosm experiment. Dashed lines are the 103	  
95% confidence intervals ellipses around the centroids which represent the interactions between the 104	  
experimental levels, April:Ambient; April:Heated; October:Ambient; October:Heated. Warmed and 105	  
ambient mesocosms share the same pool of species. However, communities at ambient temperature 106	  
undertake a seasonal shift in their composition, which was not evident in the warmed systems. Taxa 107	  
11	  	  
abbreviations are as follows: Athripsodes cinereus (atrcin), Asellus aquaticus (asellaq),  Caenis 108	  
horaria (caehor), Ceratopogonidae (cerato),Cloeon dipterum (clodip), Crangonyx pseudogracilis 109	  
(cranpse), Ephemera danica (epheda), Gastropoda (gastr), Glyphotaelius pellucidus (glypel), 110	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